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:54) COBALT-BASE AMORPHOUS SOFT MAGNETIC ALLOY 

^57)Abstract: 

PROBLEM TO BE SOLVED: To provide an amorphous alloy 
laving low magnetostriction and superior heat resistance, also 
laving high electric resistance, minimal in overcurrent loss, 
excellent in amorphous substance forming capacity, and 
capable of easily producing amorphous moldings even under 
the cooling condition of slow cooling like that in a casting 
Drocess, etc. 

SOLUTION: This amorphous alloy has a composition 
-epresented by formula Co100-x-y-z-wTxMyLzBw [where T 
s Fe and/or Ni, M is one or >2 elements among Ti, Zr, Nb, Ta, 
Hf, Mo, and W, L is one or >2 elements among Cr, Mn, Ru, Rh, 
3 d, Os, Ir, Pt, Al, Ga, Si, Ge, C, and P, and also 0<x<30 (atomic 
*), 5<y<15 (atomic %), 0<z<10 (atomic %), and 15<w<22 
[atomic %) are satisfied]. Further, (x) satisfies 14<x<21 ^atomic 
fc), and the difference ATx between the glass transition -point 
Tg and the initial crystallization temp. Tx is >20K. Moreover, M 

s represented by (M'1-c M"c), where M' is Zr and/or Hf and M" is one or >2 elements 
n, Nb, Ta, W, and Mo and (c) satisfies 0.2<c<1 . This alloy has the glass transition point 
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im?mi] tib©*!^ 

C o 100 -«-v-,-.T x M» L t B» 

<5*tt>. TttFe*J<fc£>'N i©5*S©lifigfctt2«-C 
AO. MHT i , Zr. Nb, Ta, Hf, Mo. W© 
^©1 «Sfctt2*fcU:'t , *«5 . LttCr, Mn. R 
u. Rh, Pd, Os. I r, Pt, Al, Ga, S 
i, Ge> C, P©5%©liSfc[t2i«±-C*0, 
A^0gx^3 0 (IW) . 5^y^l5 

. O^z^lO m*%) . 1 5 ^w=£ 2 2 (JgH 1 10 

%) -c&s) -ess nsc -rsc oi^i 

g C i -T -Sit 409 1 

KfBtS©C oS^AKIMStt^. 
[1**93] Wffixttl 4^x^2 1 (IW) -c* 

0 . IWB©#5;ME»j£T g ilgftftHJ&fifiT x <!:© 
lATx*J20 KJj(_h"Cafe 4Ci £ T &M#S 1 
Xtt 2 icfa*g©C o £#l«Stt»1£&&. 

Ci»*H4] mBMtf (M' ,.,M",) T«3n. 20 
M' ttZr. H f ©S*,© l«£/c«:2«. M"«T 

1. Nb. Ta. W. Mo©5 %OHjlfcB2SH± 
r&9, c(iO. 2^c^l-C*0. »7Xfig]fi,Tg 
5: W L r I C £ £ -T * 19*31 1 «C I EiS© C o S 

[ft*95] xft*0£x£8 (H^F%) t?*0. #»o 
»S©*fl*MI**5X 1 0- 6 ctf)/jNS^Ci*1tSS;it-S 
1 {c|2tg©C o S#S»«Cfi&tt££. 

ttS©»*tffi*n X 1 0-°£<OJb2^Ct$:<mk£T2> 30 

1 {CtB««©C o£#AKtttttt£&. 
[f6flJ©i$ffl&i&Bj] 

[0 0 0 1 ] 
[0002] 

[&*©&{*}] £7t3ft^&©£> £«©&©«. >M23£ 

-rsttjr**ort»r. c©«©#j|fte&{*fej*:tf5 40 

(qlassv alloy) ilftfntCsS. ff£3fc#> 6*0 6 

nrt^^ji^^x^ib-rti. i 960*m&ctet,> 
r«fl){cKii3nfcF e-p-cjg©^s^^. 19 

7 0¥RKfe^TS!SJhfc(Fe, Co, Ni)-P 
- BIS. ( F e , C o . N i ) - S i - BKMll^ 
& 1 9 8 0¥fttCbl>THttStlft: (F e, Co, N 
i ) -M (Z r, Hf . Nb) X*HMte&. (Fe. 
Co. Ni) -M(Zr, Hf. Nb) - B 3fc#jm-& 

cne«isat4*wo-ct>5©t? > ^ir 
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©jSffl^JW^fStifc. 
[0 0 0 3] 

®^JPfg^t^©?aKiliI*i^i»/ci*tc. ljla-;L<j£ 
£P?tfft£j&)F2?£&£tcJ:«3 1 0 s K/s U-^U©ft:£p 

iia-c^L/TSijt-rs^^&o. was tut t©« 

[0004] ®^?g<*KSS©SttiH*iJt«?e«)K< . «t 

0 tttttt&ditc «fc -5 T^ a eift^#e,n5^s^5 x 

^iL-rii. 1 9 8 8*£~1 9 9 l^cM^T. Ln 
-Al-TM. Mg-Ln-TM. Zr-Al-TM 
(CCt, Ln&#±SS§£. TMttjW^it^t) 

*>©r*-9fc„ 

[0 0 0 5] «tt*«-r-5*ftK^4 LTtt. se**. 
6F e-S i -B&©fc©#9HJe,ft-Ct,>£. c©^©^ 
ItfD^fflKfcmi >&©©$£#( 1 x 1 0 

tt#« < . ^rUfflta ^>^3 < . (•7>^€3 rtt £ £ 

->ic„ — C oS©^HK^(2«ctt»4$t£tc«ttn 

-^(JO r-^>*©:3Tlvt&££L.Tfflt>£ 

£ < ^m{btc||j^*5*o fc. t c 
ft6©F e - S i - B^Coi©MI^B. WiB 

#©.tl&(C£oTf#6ttfc^£3|»#U fflETKJWS 

[0 00 6] *«Wtt. ±fB©PS*»^-rSfc»{CJ& 

i>#ikm&ffi&&m<. »Jftffi3tc«ft?&©?&*Kfeffrrfe 

[0 00 7] 

[8WB*JB*"rSfc8&©#S3 ffrE©SRH*»»«rSft: 
i6(c*%Hjtt, TE©S 1 ©ifflJSRSC 
^,1 : Co 1 „.,. I .,.,T 1 M v L,B, 

(^cf. T«F efcJrtfN i ©5^© HS/di2it? 
^•5. MBT i , Zr. Nb. Ta. Hf. Mo. W© 
5*>©1 m£tcit2mtt±X-$><0, L»Cr. Mn. R 
u. Rh. Pd. Os. I r. Pt. Al. Ga. S 
i. Ge. C. P©H©lilfctt21Ji(±-C*i3, 
^0^x^30 (M^-%) . 5 ^ y ^ 1 5 (JDTf- 
%) . O^z^io (JMT-%) . 1 5 ^w^2 2 (BT 
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[0008] frta<Dc om^mwm^^t. x# 8 

»C»tt^&tt. x#l 4^x^21 -c*0. 
mfiB©#7 g & «£AttHtefi&T x <fc ©MA 

Tx*i20K«±t*5Ci*i!i?SH,^ C<Dii=7^m, 
i*Tg iifSIUbBM&SgTx iCDlATxIJ, AT x 
= T x - T e05£?ft3ft£&&^fra%<Z>&0EMA 

[0009] friec oS^iiKlw&te^-tt. m# 

(M' ...M-jTSSh, M' BZr, Hf©^© 
ia^di2S > M"WTi. Nb, Ta, W. Mo© 
5£©l«£fctt2«l£U:'r*<3. cttO. 2^c^l 

<fci». *fc. mrsB©c oS^sm^a. x#o 

^ x ^ 8 0 . frriWS&WSffiWfi 5 x 1 

0-"J:0/hSl>4>©-C*-SC<t*^$ LIK wfIB 
©Co*#*»iHK14££tt. x#0^x^3 OB&- 

%) fr~o®m<Dmttm& 1 x 1 o-*j:»)/jv*i,> 

*>©■?*£ C <h * IA><, 
[0010] 

©5«W)5E3R*ltliJcS3RtO"C«,>a. Co : ##SS? 

T» : Fe, N i ®^%©liifc»2f 

Mg? : T i , Zr, Nb, Ta. Hf, Mo. W© -5 

*S©l«$fc«2S«± 

Ll¥ : C r , Mn, Ru. Rh, Pd. O s . Ir. P 
t. Al. Ga, Si. Ge, C. P©^%©lifi£fc 
«2«J^± 
B :te>?m 

ctihOTtmmommmu. ts¥tc3K#o/i-7-%~3 

0 JM^%©f5ffll*rC* «3 . MStcJRK 5 1 5 M 

©ffiBrtr&O. Blil 5HT-%~2 2MT-%©«SHrt 
WCo7*5. C o©tb*«2 3M^%~ 
8 0M^-%©ffiHF»3-C&£. 

[001 1 ] *|fflli©C o»*ftftl>C»tt^«ctel> 
r, flWB©S7n*Wtt-& i ft -> t^SIT^tltt 

fa©^ftt{c^#urt,>-5i^6ne. 

Co g»tt*ffl 5. 

tc* o . au^aiittttttJBjwsii < ft s . /c/c u 3 o 
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M» : ja?&aJ«^«©SSiHA T x £tfc*r<r 
?i-C«^7 XSS^.T g 1)Wm L ft < ft 0 «F£ L < ft 

k. mit*mT-rztci£>0£ u < ft^„ 

LSf : ^©SSfttt^^-r^^J^^-So tctcU, 1 
10 B : J*l»#»Wf&sHJ&*WT*±2#c. 15JlT-% 

■c »*»iwwai»^+»'e a t x ifim> s fc«7sss-r 
-es?£b< fto. 

[0012] *»W«DC o*^ a B B Mt)cett^#«^7X 

jaaTxi©^. -rftfc^ 

AT x = T x — T g 
20 <5£4». Txfctt&JWtHB&fifit TgW7X»,t 

2 0KfeLhi$nri»SCi35J»SOt>„ C©^f£ 

Htt&SJfltT xCffifilK 2 0 K£U:a>lZ;c»il}MlttfMK 

»te^#^i$©a&*IATx£*IjaOfc|&K:. ^/^X 
«*T g CcSor*tSftK©C»to«9>*^BI^^^ 
*»B&T 4 . ffl^*P«<*M«l©SS*I A T x # 2 0 K « 

±ijE«r»fc8b«c, fit**n6nri»s#S»^©«fc , 5«: 
30 *& L. ft < r h ftiknommm en. s^o r «Mft s 

[0013] iwiass i -CT^^n^ c o s#n?t#;fi8tt£- 
^ictec^r. ^Ftc. x*n 4^x^2 l -c* 
s i * . m^m&ffl$,<offim%& t x *s 2 0 k jw± <t 

E<,»fc©*s#SBK:S6nS. ±IBMP7C*©^^-efeZ 
rfcKBHfWHK, i^tc Z r *m®)V$> K) . * 
©-g|5*Ti. Nb. Ta. W. M o ©5 % 1 S^fcW 
2««±07C*iB»-r*Ci*fp*. ^©*^©Hi(fB 

40 M«. (M* ,. C M" C ) t*3ia5. C©<bt. M' 
tt. ZrfeKBHf. JfcliZriHf^SMAt 
l>57C^r*-S„ */c. M"«Ti. Nb. Ta. W. 
Mo© i 5%©ia$/c«2««±©7C*-C*0. C©4" 
-CfeNb. Ta. W. Mo*W*U>. B^f €.<&&© 
«sS;l:bc(J. o. 2^c^i©iSH. JrOJfSKti 
0. 2^c^0. 8©fBB-C£>££. ii^fSft^© 
S«iflATx€:fc^-r-SC<!:*5r #-2>„ CO^^CCM' 
©— SB^rTi. Nb. Ta. W. Mo©nii$fcB 
2«&±©7c3££g&;?ftTU£t§£«. Fe©BB^fi 

50 xJ&J8JaTi4>ftl>*i^-C*-orfeTg*WL'r*J»). 
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A T x £ £gdt> S C £ # ~C $ Z> o 

[0014] ^{cffi{iM4<Dc o^imett^ 
^^nsJf^-tcw. str§6©s;nc*j^rTaf (F e*j 

<ty/iifcBN i ) ©iB^Sx?:0M^%~2 OM-7-% 
©HBrt if S LA>. cnta-jtATx* 

E<r5ctms. «82©*6S*f8* 1 0 x l o- 5 J: 
•5/hS<-r-5Ci*iT*S. TS¥©g&&Sx£0 

tWC*&. I6tc, Tg*©i2^Sxtt, 0I^~3 
^tiicDWWl x i 0- 6 J;i9/jN$<-r-2 > £:i*i-c 
[0015] *^HJ©C ol^SIfltt^^ftl, 

ft»ffi©:JM*«£bTtt. mtf#p-;uSinf 
fcu-t. *o«^»«»«ri8»i,T^£©8»«!:-r 

[0016] f#6n/c3l^«|&{* U C©#HW*&3fc£ 

mv^r zm, ^mmt^mmoum^s a t x 

5 >*©3T#**J3t»-i-SC EfC, 
9i©Co*a*fMH«te£&tt. A»£P»tttttt©&l£ 

[0017] «JJ¥U < BMBl/fcJ: 5 tC*^BjCDC o» 

#>£©-??> h5>^-^fiSm-^i- K©SPW<t ItWffl-C* 
Stf K> T6 < . fiStttmtC^iftSift^EPftl utctzm 

W©fi 3 #ffl©^»»fc,fc^T£fl:r£i *M I 

[0018] 
[XJkM] 

(HS0II 1 ) ff^«U^©C o t Tmitm ( F e ) £MS¥ 
(Zr) iBi^Ar #*#ffl«tp-Cil£U T — 
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**»LTTTBtt^ 2 «»©«£&*«» Lfc. 
5©£{a)l : Co„F e,Z r 10 B J0 
SISS0!)2 : Co.,F e,Z r,B„ 

awe. cn6©e^*^^sKr^»u, Ar*'^i 

£W4 0m/s"C§IKLTC>2>^a-.>Mc. rt^sJ^TiSS 
©0. 4mmS©yX;U*iP>*ftHiK7 0. 3 9X 1 0 s 
Pa-cq^lrttJLrfe^-r^*P-;uiS«:J:0. *I0. 4 
~lmm > 1 3~2 2 tfmO^i^^MIS© 

«R*«jfiu. *h< t n©+»-y-^*5j:aejtatfi* 

[0 0 19] 



[*1 ] 



UWft) 


CC) 




3tJB#Jl 


3 2 8"C 


1 7 5 


5fcffi#J2 


3 4 3°C 


17 2 



[ o o 2 o ] m. i ©«**»€>. «HG(fe0if©tm«. ni> 

20 * » - - o r t, » s fcaMR wsjettas j*t,» ci*s 

[0 0 2 1 ] ±i^*S«iR»<iD«jt*fr"C. c 

o„.,Fe,Zr 1 ,B 10 (x^O, 7, 14. 21)% 
SttR&OSWIftWi. Co„.,Fe,Zr l B„ (x = 

0, 9. ie, 20) tezmmommsm&ftMbtc. 
iiii2{c, am utc&mwmmmo d s c 

3Sj£38»«W£) ffl«*7jVr. cn6©H*>6, Co !( 
30 Fe 1) Zr 1 ,B„a5iafiS©i^rttATx=2 5 
K. Co„Fe, 1 Zr 1 .B,.**ttJjR©WWW , rttA 
Tx = 34K. Co !6 Fe ls Zr,B„&4|ifiSOig 
l^4t«ATx = 3 9K 1 Co„Fe„Zr,B„i:5 
ffl^©SwK*4-C«ATx = 4 2 K-C*0, SfoTCft 
6©llJ&©aS^^CC:tel>TttATxa*&«>6ft. Fe 

s©*a&D it b fc£&£PKftiHtt©&g« a t x * 

[0 02 2] 03«. ffULfcC o„.,Fe,Zr„B 
!0 )SI>«^©Swi*f4i, Co ;i .,F e.Z r.B, Q !&i 
40 m&<Dm¥&m*<D7 xiTgiATx©Fe S2^fifl<?? 
tt«:otir^L/)tb©-C*5 0 03**6. C©^©ffl^£ 
©^{Cfcl^Ttt. F eie^Srt* 1 4/gw=-%~2 IS? 
%© i £ 2 0 K «± <t » A T x tm htlX 1>Z> C <t jW 

[0023] :>:«:iriasttfiJt©j»»eB4«:oi>r . mm 

fflfi 1 0fl\ 8 0 0 KrS»«ML/c»^©«mi#tt*S'J 

jgofc. cc-c©fig»#tt«, JSttR«4sa»nH- (vs 
m) isjufB-H^-^i-^— nm^rmfeL, mm 
Us) tt»«a:«ffi(c«i:*)«5eoyfc. i4«, mib§ 

50 ^S©9l^5^4fcteW^e^#tt©F ege^S«#tt(c 
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-mXmUfcbOX&Z. cne>©0#>6. C<Dm<Dffl. 
fiR©^fetC4Bl»rW» Fe©K£fi (Diffiat 

thtcmmmit (is) kzvmm <a s ) tfitflnur 

l>4Ci*fc*>4. F efe£S#2 0^%fe(TT*n 
tfA s©ffiMffl*U oxi 0-*<fc9 fc/h3l>&©#sf# 6 
ft. F eiB£**5 8J! J F%lJ(T-e*ft«A s ©ifg*Nil# 
5x l 0-»«fc9fc/J^ < 6©#5f#6ft. Fege^S* 3 3 
JgW^JJCF-C&fttfA sOiKttflftsi x 1 ()-*£*) i>'h 
£t>fe©#f#6ftSC $/c, «}#^) (H 

c) CC-^TteF e©iE^S#S0~l 6I^%STB, 
F e <DE^»<D*WDi i*>»C^^* < ttSfiGKC** 

s. 

c o o 2 4 3 ^{cSfria^ifflRScDSi^^^^jfstt i o 

7 5 0K~8 0 0K-r^fflai//c^<0«H4{C-ot,»T 
iS^/c. 05(i. fa 1 mmifi 1 5mm©C o 56 F e ls 
Z r.B J0 &3fflJ&©Se^f*f4. gl mm©Co S! F e, 
Z r , B l() feSiffitSCD»^Si:i|i4*i^ffl3nSI^©S!!m 
«h. ««3im*©||^a5/i• £©W<*£^L;fcfe©-C& 
So $/e. tfcM<D/ci*fCi|iI 1 5 mm©F e,, S i , B 13 
*»6fc*METGLAS260 5S2 (iS n D n£ : -f 
Ftt) ©*#i(f4. ifl 1 5 mm©C o-Fe-N i -M 
o - S i - BECOME TGLAS 2 6 0 5 S 2 (j&fc 

ft. 06 ipll 5mm©C o S6 F e 19 Z r,B 2 „%-S 

susS©*«tm&H!i'ffl ^ ft SB$©jai£ifc£ . 

£7^Gfc&©-C£>£. 

[0 02 5] 05-06*6. It«W©Fe,.S i , B 
n^ettSaWWI*. Co -F e-N i -Mo-S i - 

■?t«*j§{&*©H&SPm' a^iuSHcffiTbrfc-o. 

Sfc. CftfcJfcKWCfcWKfsKX. 5kH 
z «±©««»«W«C*jl»r. Cc.FeuZr.B,, 
ftittJSCJi^ttttRtfC o 69 Fe 3 Zr,B J(> ft SfflsS 

<DWwim «t o & m ' ©ffiai/h^&o-t^s. en 

«c*H/rCo..Fe 1 .Z r.B..tt4*RS©»»K»i 
Co„Fe J Zr,B 1 .&4MOilSS»4tt. {Sffl&tt 

tisr fea^se^©^gp a • (Dm*** < . 1*3 5 o o 

kHzSTfi' ©i*saa-^T*0. 500kHz* 
jBx. S«/gi&Sf ifSfc ft & t «K»*«ciST l/"Cl>-2>„ * 
fc. Co,.Fe..Z r.B,,&S»sR©W«K8tt. jg 
W«««rfc1!Ma«^3^a$^ , ©ffl^20 00 0 

< . ^5ookHz tm~c kismMmmvm&M 

fc. mi 5 0 k H z u"ifin' 
<t£-,X*5<0 . iot, 50 0 kHz~100 

o o k h z &®nmfoim~c'i>Q<mtirt-tti! < . a 
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LXmtlfcbO-C&ZCt&ft&Z. ftfc. ±ISQte. 
3Tt*©»^tt*^Tfe©-C*«3. C ©«***#(,>« 

t\ mm&mtt& t l xmtiz & ©r* a . 

[0 02 6] (|S!it092) BlTSSll^CoiTfflfTC^ 
(F e) <tMgf7t* (Z r , Nb, Ta. W©5^©1 

u r-^^u-rsaMfiR©e^*Mi*L.fc 0 ^ 

io "t"4 0m/s-C[5I^L-C<,>5fSo-;Ut. jU^TifS© 
0. 4mmS©yXjU*6*f(iJ)I^l0. 39xi 0 s P 
a-c^#Hit-r^-r€»ma-^(cj;(5, f!0. 4~ 
1mm. m$ 1 3-2 2itm©iI*7X^4iW4 

[0 02 7] 07tt. f¥Sl/fc)IS2 0 wm©C o i3 F 
e 7 M 10 B J0 ft£iti/£©S?i?i#|sf (M=Zr, Nb, T 
a, W) <DXm&Sx^^-^^:nk-§ri><OXh^ 07 fc 
^rX«@Jf-'^->{C«fc») > «J12 0um©W^I4 
K*ot«i»f ft&^a-ft^£-->iftoT*5*). r 

20 *j\s7 7xmwM$& : $: : nvx^z>c£&mwufc. m± 
mm?* ci-c, t*;u? 7 xwBasii©aE^*j»6n 

[0 02 8]i8(C, fWlfcCo li Fe,Zr 11 .,N 
b T B..ftMI»S©W«tt*4<y = 0. 2, 4, 6, 
8) ©DSC«^T. 08*6. Co (J Fe,Zr 

^B^^sM^s^i^-cwATx^iSfeen-r. c 

o 61 Fe 7 Z r ,Nb, B I0 ft£i|lJ£©?*^s#ttrttTg 
= 8 30K. Tx = 865K. AT x = 3 5 9. C 
30 o„Fe,Zr ( Nb,B 1 .i5t5iBfiS©»f^TttTg 
= 842K. Tx=882K. ATx = 40T&9. C 
o„Fe F Zr,Nb,B 1 ,tt 2>ffif&<DWmUmx BTg 
= 8 53K. Tx=898K. ATx = 45"C*f3. C 
o„Fe 7 Zr,Nb, B J0 % ZtB.m<OWmmXitT g 
= 8 60K, Tx=8 99K. ATx=3 9"Ctnfc. 

C©^©IEfiS©^{ctec^rW. Fe©SB^-S 
*7M-?-%i^^JS^-Caborfe. ZriNbAl^ 

^n?n-ctin«. y = 2~8ji^% (zr 

ccjtfoNbjWBfiStb'ro. 2~o. 818!) ?*n«, 

40 ATx*ISd?)6n. 0*4>3 5 KJi(±ijAt,^ATx*5W 
[OO29]09(C. ffSUcCo„Fe,Zr„.,T 

a,B„*&mj80trmm (y = o. 2, 4. 6, 

8. 10)©DSCft^St. 09*>6. Co (J Fe 
7 Z r 10 B 20 ft 4jfifiS©S^SWr«A T x tfiWh htl 
-T. Co () Fe,Zr,Ta,B„ft4M©ilf|«'C 
«Tg=8 30K. Tx=86 5K. ATx = 37T& 
0. Co. ) Fe ? Zr.Ta,B,.tt*«JiJW)flWfl«»'r 
»Tg= 8 58K, Tx=89 5K. ATx = 37T$> 
50 0. Co, 1 Fe l Zr 4 Ta l B l ,ft41fUi!«0i»K«T 
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»Tg = 8 43K. Tx=88 3K. ATx = 40t* 
•J, Co 53 Fe,Zr 2 Ta,B J0 ^-Siffl)S©lir^i*^-C 
,*Tg = 8 33K. Tx= 86 6K, ATx = 33. C 
o S5 F e,Ta 1 aB 1 .^:SifflfiX<DW^sW4T«Tg = 8 
38K, Tx=86 8K. ATx=30t*ofc t ffio 
T, C©ifi©iffi^©^^C*Jl^-C«, Fe©ig£-S#7 

ZtlX^tltf. ?t3:t>%, Ta*52-10iT% (Z r 
ICttUT a&mi&kbXO. 2-1. Ojfil) T&fttf. 
ATx*i|S*^n. L,#>fe3 3 K«±<tjAt^ATx*5W 10 

[0 030 ]110«:, fESJOfcC o,,F e,Z r 10 -, 
W v B..^?>iffliig©Pit^M*4 (y = 0, 2, 4. 6. 

8. 10)©DSCftI^t. I10)5>6, Co (J F 
e 7 Z r 1( Btoft Sffl/£©SwR¥4-C« A T x tfBA 6 
ftr. C o „ F e , Z r , W ; B, , 

BTg=8 60K, Tx = 90 2K, ATx = 40T* 

9. Co fi Fe,Z r 6 W 4 B J0 &£«J$©a£^l*f4-Ctt 
Tg = 838K, Tx = 8 82K. ATx = 44tA 

0. CcFe^r.W.Bi.ft^OlwS^rtt 20 
Tg = 8 4 0K, Tx = 879K, ATx=39t* 
0, Co (1 F e 7 Zr , W. B , . % Sffl^©?W^I4-C« 
Tg = 819K, Tx = 8 50K, ATx = 3 K Co 
6 3 F e 7 W, o B , „ t£ &W&<Dm&mi-ClZT g = 8 0 8 
K. Tx = 8 3 2K, ATx=2 4t$nfc. fi£->T. 
C©^©ffl^<D^(Cfct,^rtt, F e ©ffii-a il** 7 M^P 
%i4>&t>t§^-C&-5Tfc, Z r iW^a^Jn^tlT 

t->nii, -r*t3%. w*52~i ojgw^ <z r«c>pti/W 
fiwmttxo. 2~i. og&) -c&n,*. ATx#sH 

#>£ft, L#>£>3 1 KtLhiK^ATx^SL/TWC 30 

[003 UH1 Hi, ffStfcCo SJ F e 7 Z r 10 - Y 
M v B 1 „^C-5>fflsS©ai^i*^ (M = N b , Ta. W) CD 
TxiTg iATx©M (Nb, Ta, W) iE-£fitf<# 
tt&COt>T^t,/ > cfe©r*£„ 0 1 1 #><=>> C©l6©*a 
^©^SCfc^TW:. Zr£±fBM(Nb. Ta, W) 
-Cg& L tc t # ©M iB£fi# 2 JSW-K ~ 8 © £ £ 
3 0K«±£j£t,>ATxjW#6ttT:te9, #CC. M#N 
bJ/cttTa©it, igMIS£S£2Jl^%~6JM^% 
£tT6£4 OKfeLhilA^ATx^^nTfcO, M1B 40 
^M4IWit5i4 5KJi(±ij;f)Ei ( >ATx!!»s 

[0 03 2 ] ^«:Htiia-&ffl^©r¥wWf4fCOU-C, 
1«10», 8 0 0 K U / , cJS^©figm#tt ; &S'I 

SOfc. cc-e©Esm^tt«. JlSbl^M^ft (vs 
M) J: O* B -H.il/ -7> U— y-^rffll^ri'JSL/, $S 
(As) tetMlgfiaKcfcOa'JSUfc, jgSBSS (ye) 

2«. ^SWcCo„Fe,Z r 10 - v M v B l0 ^Sffl^© 
^1^4 (M= N b , Ta, W) ©5MH4©M (N 50 
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b, Ta. W) |B^S&#i4fcoi>T^b/c<k©T<& 
•5. il2*6, C©5fi©iH^©^«:te(,»'C« > Fe 
©f5^a*S7MT-%©«^f, Zr£JblBM(Nb. T 

a, w) xm%vtct£<DMm-&m*fflju$-ttxi>mm 
wt (is) \mtmthxishr, <wj»5 

A/mt(Te*SCi)!i*)5>l.. */c. Fe©gE£fi#s 
7 M^%£:0>&C -^Tfc. ZrflLhKM (N 

b, Ta, w) xm.m (ZrtMCDiMJo) snrt,* 

a s ©*e#tffi# 3 x i o - 6 j: <o i>'b$ ^i><D$m 

?.ntte«), 21$ m e*H x l o ' J: •) A*i->fc©* ! 
f#6nr*J«3. 4SKCZ r^TaS/cWrW-CggSUfctl^ 
,i. 1. 5xio'J;HASi-«$*5ff6htte 

[00331 H13B, m$2 0 ym©C o„F e 7 N 
b 1 .B I ,tt$ttJ3E©iWW*|5 1 .. JP3 2 0ym©Co„F 
e,Z r s Ta 4 B J0 ^^Mfi!c©at^l4, Co„Fe,W 
»Z r 4 B l „J5:SfflfiS©»^i*f^*5 1 }|ffl3n-5K¥©il^ 
<b, 2M$u<!:©II8&£^Lfcfe©-C*S. 01 3*> 
Co„Fe 7 Nb„B lt ^^i®^4, *3 
2 0 /zm©Co 53 F e 7 Z r 6 T a 4 B 2 <> & &fflJ&©?Sw 
Wf4. Co„Fe,W,Z r,B 

:*:#<> L/^fe*>iookHz* t?afiB»©fii*Ja«— 

^■C*>0. 1 0 0kHz4fii5Wi«)SicteW58 

e*©fiT*5WM3n, nsmmftmrntix^zctv 

[0 034] 

«±WW O^cfc 5 fC$2PJl©C o 
C o 1Q0 -x-v-i-. T x M y L,B, 

{Cte(,»T\ T(*F e*$<fcc>*N i © i 5^©li$fcB2i 
MttT i . Zr. Nb. Ta. Hf. Mo. W 
©H©lSi/di2Pll:-C*i3, L«Cr. Mn, 
Ru. Rh. Pd. Os. lr, Pt. Al. Ga. S 
i. Ge. C. P©5*©l»*fc«2««±"C*»). 
0^x^30 m*%) . 5^y ^ 1 5 (M^%) . 0 
SzilO (Jjj^-%) . 1 5^w^2 2 (M^%) iS 

&x*z. 

[HI] Co„.„F e x Z r 10 B J0 (x = 0, 7, 1 

4,21) tezmmwm&tmvDscmmzm-rmv 

[02] Co„.,Fe,Zr,B„ (x = 0, 9, 1 
6, 2 0 ) &5a^©S5^4©D S CiS^tit 

[03] Co„.,Fe x Zr 1 ,B„&4ISS©I^t 
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1&t. Co 71 .,Fe x Zr,B J0 ^c2»MJiS;«3DW^f4©T 
xtTgtAT x©F eiB^fifiSci?tt^-r0T*-5 o 
[04] Cc.-.Fe.Z r 1 ,B,.%-5fflfiS©?e : »S 
I4<t . 'Co„.,Fe,Zr,B„ &£m<£©»^s$#4K:*J 

[06] Co„Fe„Zr,B 1 ,ft4llifiS<Wi»KH 

[07] Co 11 Fe I M„B„44«iS©iWfKfi 
(M-Zr. Nb. Ta, W) ©X»ll»r-'<*->*m 
-T0f 

[08] Co.JerZ r 1 „. y Nb,B 11 ft4ffi)S©l 
fi»*f4(y = 0. 2, 4, 6. 8)CDDSCftt*St 
0-C&3„ 
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: [09] Co, s Fe,Zr„.,Ta,B ! .ftSi«©» 
?ISm(y = 0, 2. 4. 6, 8, 10)©DSCiS 

[010] Co, J Fe,Zr 1 ,.,W,B„%MffiOl 
?£«*4<y = 0. 2, 4, 6, 8. 10) ©DSCM 

[011] C o 53 F e, Z r 10 - V M V B,,a-Sifi^©ai 
*W*tt (M = Nb. Ta. W) OTxiTgiATxO 
M (Nb, Ta. W) E^attStttco^TTn-TH-C* 
6. 

[012] Co 11 Fe,Zr„.,M,B 1) ft4»I 
^IS^ (M = Nb. Ta, W) <D8B5tf$1£©M (Nb. 
Ta. W) i2^*«c??tt?:^-r0-C*-5 o 

[013] Co 6J Fe 7 Nb 10 B 1() a5fflJ?S(D«^i* 
fsk Co„Fe 7 Zr.Ta 4 B„ttS«li8©W»S*». 
Co„Fe 7 W S Z r 4 B J0 & £fflJ&©*gwf#f4* s &ffl 3 
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